Effect of mild head injury on intelligence in Zahedan, Iran  by Shorooei, Mohammad Hadi et al.
Chinese Journal of Traumatology 2010; 13(6):345-348 . 345 .
DOI: 10.3760/cma.j.issn.1008-1275.2010.06.005
Khatam-ol-Anbia Hospital, Zahedan University of Medi-
cal Sciences, Zahedan, Iran (Shorooei MH and Sheikh-
Mozaffari A)
Sina Trauma and Surgery Research Center, Sina
Hospital, Tehran University of Medical Sciences, Tehran,
11365-3876, Iran (Sharif-Alhoseini M, Saadat S and Rahimi-
Movaghar V)
*Corresponding author: Tel: 98-915 342 2682, E-mail:
v_rahimi@sina.tums.ac.ir
   Chin J Traumatol 2010; 13(6):345-348
Effect of mild head injury on intelligence in Zahedan, Iran
Mohammad Hadi Shorooei, Mahdi Sharif-Alhoseini, Soheil Saadat, Arya Sheikh-Mozaffari and Vafa Rahimi-Movaghar*
【Abstract】Objective:    To investigate the effects of
mild head injury (HI) on the victims’ intelligence by measur-
ing their intelligence quotient (IQ).
Methods:    This cohort study was performed in Khatam-
ol-Anbia Hospital, Zahedan, Iran and the IQs of 30 mild HI
patients were measured right after the injury (IQ0) and six
months later (IQ6). The IQs of 90 close relatives of the pa-
tients were also measured at the same period of time as the
non-exposure group. The IQs were measured with Wechsler
adult intelligence scale-revised (WAIS-R). The IQ0, IQ6 and
their differences (IQ change) were compared in HI patients
and their relatives using the Student’s t test.
Results:    The mean IQ0 of the HI patients was similar
to their relatives. The IQ6 of HI patients appeared to be less
than those of their relatives. Moreover, the IQ6 of the HI
patients appeared to be less than their initial scores. HI was
associated with more decrease in IQ6 compared with IQ0
and the female subjects showed more decrease in IQ6 com-
pared with their IQ0.
Conclusion:    HI seems to be associated with decrease
in IQ six months after the injury and it is more evident in
female HI patients.
Key words:    Intelligence tests; Head injuries, closed;
Wechsler scales; Glasgow coma scale
Head injury (HI) is a major public health prob-lem and a frequent cause of death and disabil-ity in young people, which makes consider-
able demands on health services.1, 2 HI is the most com-
mon cause of road-traffic-related mortality (66%) in Ira-
nians of all ages.3 In Zahedan, the most frequently in-
jured body region is the head. 4
Mild HI takes the major proportion of all people ad-
mitted to a hospital for brain trauma.5 It is defined as
posttraumatic amnesia with loss of consciousness for
less than 20 minutes and the Glasgow Coma Scale
(GCS) score of 13 to 15 on admission.6
HI can lead to death or defects such as cognitive
and intellectual dysfunctions. 7 Intelligence is a general
term emphasizing the abilities of individuals to do pur-
poseful actions, logical thinking and effective interac-
tion with the environment. 8 It can be measured by a
scale called Wechsler adult intelligence scale-revised
(WAIS-R). 9
The purpose of the present study is to investigate
the effects of mild HI on intelligence of victims by mea-
suring their intelligence quotient (IQ) in the first 24 hours
following the injury and 6 months thereafter.
METHODS
The study design was cohort and the sampling
method was convenient. Fifteen male and 15 female
mild HI patients were selected from the patients re-
ferred to Khatam-ol-Anbia Hospital, Zahedan, Iran from
June to September 2007. Patients’ IQ was measured
within one day after HI (IQ0). HI patients were asked to
introduce three family members with similar educational
background and age. The IQ score of the family mem-
bers was also measured using the same questionnaire.
The IQ scores of all study subjects were measured
6 months after the first test (IQ6). The WAIS-R test
was administered for the patients and the non-patient
group by just one psychologist in a psychological center.
The difference was calculated for every study subject
and the resulting change was calculated. The IQ0, IQ6
and their differences (IQ change) were compared in HI
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patients and their relatives using the Student’s t test. A
regression analysis was utilized to examine the asso-
ciation of IQ change with HI, sex, education and age of
subjects. The matched nature of the study was taken
into account by using the IQ change as a dependant
variable (rather than IQ6) and including the strata (to
specify every HI patient and his/her relatives) in the
model. Variables which failed to achieve a statistical
significance in the regression analysis were removed
from the model. This study was performed according to
the Declaration of Helsinki and the Ethical Codes of
the Center for Research Ethics, Zahedan University of
Medical Sciences (ZUMS). This study was approved by
ZUMS, and a written informed consent was obtained from
all participants. Type I and II error levels were respectively
set at 0.05 and 0.20 for all statistical tests.
RESULTS
Thirty HI patients were included in the study. The
male to female ratio was 1. The demographic charac-
teristics of HI patients is present in Table 1. For every
HI patient, three family members were selected. The
characteristics of the patients and their related family
members are displayed in Table 2.
The mean IQ0 of HI patients was similar to those of
their relatives (Table 3). Six months after the occur-
rence of HI, the IQ of HI patients appeared to be less
than those of their relatives (t=-2.165, P =0.03). The IQ
of HI patients was measured 6 months after injury and
appeared to be less than their initial scores (Table 3)
and the difference was statistically significant (t=3.581,
P=0.01).
The IQ reduction of female patients was larger than
that of male patients though it was not statistically sig-
nificant in univariable analysis (P>0.05).
Table 1. Characteristics of head injured patients (mean±SD)
Index Gender
        Male (n=15)                  Female (n=15)
Age (years)
Education (years)
IQ0
IQ6
IQ0-IQ6
24.7±5.0
  8.6±3.3
91.3±6.4
90.5±8.4
  0.8±5.9
24.2±3.6
  7.9±2.7
91.3±9.3
87.9±10.2
  4.4±5.2
Table 2. Characteristics of mild head injured patients
and their related family members
Strata
Age
differ-
ence
(years)
 Educa-
tion
differ-
ence
 IQ0
differ-
ence
(years)
 IQ6
 differ-
ence
 IQ
 change
IQ
change
of
relatives
IQ
change
differ-
ence
  1
  2
  3
  4
  5
  6
  7
  8
  9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
-6
-5.67
-1.33
 1.33
-9.67
-6.33
-3.33
 1
-7
-3
-0.67
 4
-7.67
-5
-2.67
 5
-6
 7.67
 4.33
-2.67
-4
 1.67
-9.67
-2.67
 4.33
-5
 2.33
-3
-9.67
-4.33
-0.33
-3
-2
 1.67
-2
 1
 2
 1.50
 1.67
 0
-4
 3.67
-0.67
 2.67
 2
-3
-0.67
  *
-0.67
 2
 1.67
-3.67
 0.67
 1.67
-3
 0.33
-1.67
 2
 0.67
-0.33
   1.67
 11.33
  4
  2.67
 -2
10
  0
10.67
 -1
 -3.67
-11.33
 -1
 11.33
 -1
  7
 11.33
10.33
 -9.33
 -12.33
  3.33
 -1.33
 -6.67
  1.67
  1.67
 -10.67
 -2.33
15.33
14.33
 -3.33
  2
-17
  -8.67
  -3.33
    1.67
  -4.33
 22
 -11.67
  11
-10.67
  -9.33
     *
  -3.33
   0.33
-10.67
  -2.33
   8
   3.33
  -2.33
-26
  -5.67
  -7
  -6.67
  -2.67
  -8.33
-22.5
  -3.67
  -1.67
 14
-13.33
 -11.67
 11
13
  0
 -4
 -7
  8
  7
 -5
  5
  2
  *
 -3
  8
  5
  6
 -1
  0
 -7
  5
  3
  6
 -5
  0
  4
  4
  2
  8
 -8
  5
 11
 -7.67
-7
-7.33
-5
-9.33
 20
-4.67
-4.67
-4.67
-3.67
-6
-5.33
-3
-4.67
-3.33
-4.33
-7
 0
-8.67
-6
 0.33
-5
-4.33
-6
-6
 0.67
-9
-8.33
-5
-2.67
18.67
20
  7.33
  1
  2.33
 -12
 11.67
 -0.33
  9.67
  5.67
    *
  2.33
 11
  9.67
  9.33
  3.33
  7
 -7
13.67
  9
  5.67
  0
  4.33
10
10
  1.33
17
  0.33
10
13.67
Strata are defined as one HI patient and his/her three relatives.
Age difference: age of HI patients - mean age of their relatives
included in the study. Education difference: educational years of
HI patients - mean educational years of their relatives. IQ0
difference: IQ0 of HI patients - mean IQ0 of their relatives. IQ6
difference: IQ6 of HI patients - mean IQ6 of their relatives. IQ
change: IQ0-IQ6 for HI patients. IQ change of relatives: Mean of
(IQ0 - IQ6) for relatives of a HI patient. IQ change difference: IQ
change for HI patients - Mean IQ change for patients’ relatives.
*refers to missing data.
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The IQ change in HI patients was compared with
that of their relatives, controlling the effect of sex, and
accounting for the matched nature of data, which is dis-
played in Table 4. HI patients was associated with more
IQ decrease and the female subjects showed more de-
crease (Table 4). The influence of age (t=-0.577, P=0.58)
and education of the study subjects (t=0.883, P=0.380)
was not statistically significant.
of education but not with other factors.  Some re-
searches showed the correlation between the severity
of HI and the reduction of IQ,14-17 but based on Groher’s
study, there was no significant correlation between the
time length of unconsciousness and the initial and final
memory scores.21
 If we had pretraumatic IQ scores, we could identify
the effect of HI more accurately. The analysis of intelli-
gence changes should be demonstrated during
evaluation, thus the single scale may not accurately
reflect the intelligence impairment of patients. The use
of new versions of WAIS such as WAIS-III could in-
crease the validity of our study. WAIS-III is a valid and
sensible tool to detect cognitive deficits associated with
brain injury.22 Another limitation of our study was the
relatively small sample size.
In conclusion, HI seems to be associated with IQ
decrease six months after injury and it is more evident
in female HI patients. Regarding the effect of HI on
intelligence, it is recommended that the HI patients be
evaluated and followed-up for IQ. Because of the dis-
parity between pre- and post- head injury IQs, the pa-
tients and their families need to be supported in
adjustments, coping and modifications of future
personal, educational and vocational plans.
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